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This study assessed dental (DDS) and dental hygiene (DH) students’ knowledge, 
confidence, and willingness to provide oral healthcare services to hemophilia patients using a 
mixed-methods survey at the University of North Carolina at Chapel Hill Adams School of 
Dentistry. One hundred nineteen matched surveys were returned (85 DDS, 34 DH). Open-ended 
items gathered feedback regarding perceived educational and clinical learning experiences. Both 
groups revealed a positive correlation between levels of knowledge and confidence (DDS r=.78, 
DH r=.55), confidence and willingness (DDS r=.42, DH r=.30), and knowledge and willingness 
(DDS r=.38, DH r=.52). Among clinical and educational experiences, 5% DDS and 3% DH 
participants reported receiving content in all categories (didactic knowledge, clinical interactions, 
and case-studies) with clinical interactions being reported the fewest (6% DDS, 3% DH). As 
knowledge of hemophilia increases, confidence and willingness are positively influenced; 
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Persons with medical complexities experience unique barriers to receiving oral care. As a 
result, access to care becomes more challenging, patients with special needs fall through the 
cracks, referrals to specialty hospitals become common and overextended, and fewer providers 
are willing to accept an already underserved population. Patients with bleeding disorders, 
specifically hemophilia, fit into this mold, resulting in limited resources to provide these patients 
with when it comes to managing their oral health, despite previous literature acknowledging that 
the majority of patients with hemophilia can be safely managed in a private dental setting.1 
Therefore, there is much value in determining the type of education and training oral health 
professionals receive to increase their knowledge, confidence, and willingness to offer services 
to patients with hemophilia. 
The purpose of this study was to evaluate the knowledge, confidence, and willingness 
dental (DDS) and dental hygiene (DH) students currently have towards providing oral health 
services to patients with hemophilia. In addition, this study aims to learn about the current 
methods and practices students have engaged in during their oral health training as it relates to 
patients with hemophilia. Third-year DDS and second-year DH students at the University of 





Review of the Literature 
Hemophilia: A Medical Complexity 
Hemophilia is an inherited bleeding disorder caused by an insufficiency in blood-clotting 
proteins, also known as clotting factors, that result in prolonged bleeding after an injury or 
surgery or may result in spontaneous bleeding with no known cause.2 The most common type 
(hemophilia A) is estimated to affect roughly 1 of every 5000 male births, while women may be 
carriers and present with similar bleeding tendencies.3 Of all the other clotting disorders, 
hemophilia is the most common worldwide.4 The two most prevalent types of hemophilia include 
hemophilia A, a deficiency in factor VIII (8), and hemophilia B, a deficiency in factor IX (9). 
The severity of bleeding is dependent on the level of clotting factor present. 2,3 Recognizing 
whether a patient has mild, moderate, or severe hemophilia is an important factor to identify 
prior to managing their oral health. Patients that present with mild hemophilia are encouraged to 
receive preventive dentistry in a primary dental setting following a hematology consultation; 
whereas patients with moderate to severe hemophilia are at greater risks for prolonged bleeding 
during dental procedures increasing the potential need for prophylactic factor replacement 
therapy prior to receiving dental care.5 
Prevalence of Hemophilia 
In the United States, it is estimated that hemophilia affects approximately 20,000 
individuals.6 According to the CDC, research from 2012-2018 revealed approximately 33,000 
individuals received care through federally funded treatment centers with hemophilia.3 However, 
the prevalence of hemophilia worldwide is estimated to be much higher in number compared to 
the number of reported cases.7 In September 2019, a report was published to compare the 
prevalence of hemophilia at birth to the prevalence in adulthood per 100,000 males.7 According 
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to the study’s predictions, there were an estimated 1,125,000 males living with hemophilia 
worldwide.7 Of this number, there were expected to be roughly 418,000 males with the severe 
form of this disease.7 In 2017, the World Federation of Hemophilia reported 196,706 hemophilia 
cases.8 This number represents 62% of the reported bleeding disorders (others included von 
Willebrand or non-specific disorders).8 Less than six percent of hemophilia cases have been 
reported (compared to the estimated prevalence in 2019 of 1.125 million) over a two-year span 
of comparison.8 Nonetheless, females that are affected by the gene mutation on the X 
chromosome associated with hemophilia experience similar bleeding tendencies when compared 
to males. If a female is a carrier of hemophilia, only one of the X chromosomes is affected by the 
mutation; therefore, she may present with symptoms of hemophilia, but is not diagnosed with the 
disease. If a female is diagnosed to have hemophilia, either both X chromosomes contain the 
mutated gene, or one X chromosome is affected while the other is either missing or does not 
properly function, meaning the clotting factor protein is not instructed to properly produce the 
necessary factor to form a clot. According to the CDC, there are more than 2,700 women that 
have either type A or type B hemophilia receiving treatment in the US Hemophilia Treatment 
Centers. These women account for roughly 11% of the total hemophilia population.9 
Life Expectancy Disadvantages 
To represent hemophilia’s prevalence at birth when compared to adults living with 
hemophilia, there is a significant life expectancy disadvantage for males with this bleeding 
disorder.7 The authors define this disadvantage as a raw measure of the survival disadvantage 
associated with hemophilia.7 For example, patients that live with the severe form of hemophilia 
often experience episodes of spontaneous bleeding.10 Other long-term complications patients 
with hemophilia experience include: hematomas and chronic hemarthrosis (bleeding into joints) 
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that often leads to limited activity related to chronic pain from the bleed or result in 
osteoarthritis, degenerative joint disease, or osteophyte formation requiring surgery.11-14 
Additionally, a large portion of patients with hemophilia have presented with hepatitis C (HCV) 
and/or human immunodeficiency virus (HIV) infections related to previous transfusion factor 
replacement therapy during the early 1980s.15,16 When comparing the prevalence of hemophilia 
A at birth and at adulthood, there is a 30% life expectancy disadvantage for mild and moderate 
forms and a 37% life expectancy disadvantage for the severe form.7 The life expectancy 
disadvantage for hemophilia B is slightly lower at 24% for mild and moderate forms and 27% for 
severe hemophilia B.7 These statistics are important to understand the burden of hemophilia and 
recognize the value in early awareness.7 Due to the increase in treatment therapies available for 
this population of individuals, early prevention may help with increasing life expectancy while 
decreasing the survival disadvantage rate.7 
Oral Health Impact 
Hemophilia and its relevance to dentistry is noteworthy because of the highly vascular 
oral cavity. Oral health care professionals may notice hemophilia bleeding tendencies, such as 
prolonged bleeding, following dental procedures, regardless of how invasive the procedure may 
be. It is essential for oral health care providers to be knowledgeable about this disease to 
recognize the effects prolonged bleeding may have on an individual with mild or moderate 
hemophilia and the necessary steps to take prior to beginning a dental procedure for those 
individuals with more severe forms. Preventing bleeding episodes is essential to prevent chronic 
disease or long-term disabilities, such as arthropathy, or disease of the joints along with those 
discussed earlier.17 Therefore, the gold standard of care for both types of hemophilia (A and B) is 
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early prophylactic treatment and depending on the type of dental procedure performed, the 
involvement of clotting-factor concentrates.17 
In 2017, a case-report highlighted the risk for bleeding episodes following a dental 
procedure in an eight-year-old male without a known diagnosis of mild hemophilia A.4 There 
were no known health concerns, medical disorders, or history of surgeries reported from the 
parents. In addition, no reported issues regarding significant bleeding tendencies, including no 
history of bleeding upon tooth brushing. The patient underwent a surgical procedure involving a 
gingival flap to expose the maxillary central incisors with the use of a water-irrigated laser 
handpiece, local anesthetic, and sutures. There were no reported complications immediately 
following the intervention, however the patient returned after three days with prolonged bleeding 
from the site of surgery and could not be contained with external pressure. A pediatric 
hematologist was consulted and after the necessary blood tests were carried out, the patient was 
diagnosed with mild type A hemophilia. Before the known diagnosis however, the wound had 
been re-sutured and a splint was placed, but the patient continued to experience prolonged 
bleeding. It was not until the known diagnosis days later the patient received the recommended 
intravenous tranexamic acid, in addition to vitamin K and saline to control the bleeding. Ten 
days after the surgery, the patient’s bleeding was well controlled and there were no further 
complications.4 
The argument to discuss this case-report highlights the importance for oral health 
professionals to appropriately recognize prolonged bleeding as a serious threat to the patient’s 
systemic health and identify when there is a problem and how to proceed. In this case, 
hematology was involved immediately after the patient reported back into the clinic with 
uncontrollable bleeding from the surgical site and a collaborative approach was taken to properly 
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manage his medical and dental health. Understanding the variances in reported versus 
the prevalence of worldwide hemophilia cases will provide oral health professionals and trainees 
with the knowledge to ask the appropriate questions during a medical history questionnaire and 
recognize the possible bleeding implications as a result of dental procedures in patients with 
hemophilia.  
Hematology Intervention 
Less-invasive dental procedures may not require therapeutic management or 
augmentation of coagulation factor levels, depending on the expected amount of bleeding.17,18 A 
few of these procedures include dental examinations or screenings, oral health counseling and 
referrals, placing pit and fissure sealants, restoring small occlusal caries without local anesthesia, 
and supragingival scaling or polishing.17,18 However, the presence and severity of gingival 
inflammation may result in an increase of bleeding even when performing less invasive 
procedures such as probing. Therefore, an increase in the number of dental visits may be 
necessary.  
Augmentation of coagulation factor levels may be necessary depending on the 
hemophilia type, severity, and dental treatment needs. Medical interventions that may be 
recommended by a hematologist include antifibrinolytic agents (tranexamic acid), Desmopressin 
(DDAVP), local hemostatic measures (sutures), or coagulation factor replacement therapy.17-19 
Antifibrinolytic agents are administered two days prior to dental treatment and given for 7-10 
days post-operatively.17-20 These types of agents include tranexamic acid in the form of a 
mouthwash or oral tablet.17-20 DDAVP and factor replacement therapy are much more involved 
methods of action when treating bleeding for these patients and are directly correlated to the type 
of dental treatment needed and level of severity. As a result, understanding a patient’s 
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hemophilia needs by obtaining a thorough medical history and maintaining a close relationship 
with their hematologist provides guidance to oral health professionals when creating a treatment 
plan unique to the patient’s medical needs. 
Hemophilia Treatment Centers 
According to the Centers for Disease Control (CDC) and Prevention, Hemophilia 
Treatment Centers (HTCs) are often the best option for individuals with hemophilia to seek 
comprehensive care related to their disease.3 HTCs are federally funded, multi-disciplinary 
organizations created to provide a range of services to this population of individuals.21 These 
centers employ hematologists, pediatricians, nurses, social workers, physical therapists, 
orthopedists, and in some cases, dental teams.21 According to a published study completed by 
The Arizona School of Dentistry and Oral Health and the National Hemophilia Foundation, only 
28% of HTCs report having a dentist on staff. Forty-one percent of HTCs report a lack of willing 
community dental providers as one of the most significant barriers to dental care for their 
patients, while 80% of these HTCs report an interest in enhancing oral health training for staff 
members.22 Due to a lack of funding to employ dentists at all HTCs, the need for community 
dentists willing to provide dental care to hemophilia patients rises.22 These findings argue that 
patients with hemophilia may not have the opportunity to seek complete comprehensive care 
related to their disease if the resources are not there.  While private and public health funding 
should be re-evaluated for hemophilia disorders, the need for knowledgeable, willing, and 
confident dental providers to accept this population in the general dental setting will expand 




Access to Care 
Increasing access to dental care for patients with hemophilia requires increasing 
awareness of the disease and educating dental providers on proper management. According to 
one survey, half of the total patient responses with an inherited bleeding disorder (n=105) report 
visiting a general dental practitioner (GDP) in the past year.23 Of that half, forty-five percent did 
not feel confident in their dental provider’s ability to provide dental services because of their 
bleeding disorder.23 This same survey also measured the level of preparedness from the GDP’s 
perspective when providing treatment to patients with inherited bleeding disorders. Forty-percent 
did not feel confident providing dental treatment to these patients in the general dental setting, 
however, 92% showed interest in learning more about proper management of care for bleeding 
disorders.23 
Existing literature indicates a gap in access to dental care for individuals with a bleeding 
disorder due to the lack of experienced and willing oral health care providers to provide care to 
this special needs’ population.24 Reported dental-related barriers from patients with special needs 
and parents of those with special needs continuously prove that the three most common reasons 
dental care is not achieved include inability to locate willing or capable providers, cost of dental 
care, transportation issues, and fear to receive care.25,26 Hemophilia falls into this gap and 
presents as a special need. Relevantly, the most common barriers reported by oral health 
professionals towards providing care to the special need population include an increase in time 
needed to provide care to special needs patients and therefore reduced compensation for their 




Bridging the Gap  
Another approach to expand dental care awareness for the hemophilia population is to 
help bridge the gap between medicine and dentistry. Qualis Health has created a model to help 
primary care physicians identify early signs of oral disease to help lessen the patient burden of 
seeking dental care.29 The goal of this intervention is to integrate oral health screenings and 
exams, oral health counseling, and implementation of a dental referral system into patient 
visits.29 This platform can expand the opportunities for dental care in high-risk patient 
populations who are more likely to visit a medical physician than a dentist.29 This initiative 
places a strong focus on proper oral health training and education for medical professionals to 
enhance their confidence and willingness to implement oral health screenings for patients. To 
best understand the presentation of oral disease, medical teams need to be asking the appropriate 
questions and looking for oral-related signs.30 In turn, recognizing disease will allow the 
opportunity for medical providers to counsel and refer patients to dental teams.30 
Oral Health Training and Student Curriculum  
Initial literature findings have indicated that effective educational stratagems progress the 
utilization of dental services.31 The Commission on Dental Accreditation (CODA) adopted a new 
definition of term for patients with special needs in August 2019. CODA defines patients with 
special needs as  
“those patients whose medical, physical, psychological, cognitive or social situations 
make it necessary to consider a wide range of assessment and care options in order to 
provide dental treatment.”32 
 Those individuals that fit this category, but not limited to, include,  
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“those with developmental disabilities, cognitive impairment, complex medical problems, 
significant physical limitations, and the vulnerable elderly.”32  
This new definition has been revised to include patients with cognitive impairment and the 
vulnerable elderly. In addition, the dental hygiene accreditation Standard 2-12 has now 
implemented (July 2020) a change in patient care competencies to include special needs patients. 
Dental hygiene graduates must be competent in providing care to special needs patients, 
compared to the previous standard only requiring graduates to be competent in assessing the 
treatment needs of this patient population. CODA requires that dental hygiene programs provide 
a wide patient pool to include a variety of patient experiences. This reasoning being that students 
will have the opportunity to provide modified care to those patients that require dental alterations 
to safely treat.32 The CODA predoctoral accreditation Standard 2-25, revision approved in 2019 
and approved for implementation July 2020, requires dental graduates to be  
“competent in assessing and managing the treatment of patients with special needs.”32 
Just as the intent for dental hygiene accreditation standards, predoctoral students must also be 
provided with an appropriate patient pool in order to gain the necessary experiences to meet this 
competency before graduation.32 
Experiential Learning 
Kolb’s theory of experiential learning stems from the idea that new experiences lead to 
new concepts through a four-stage cycle: gain an experience, reflect on the experience itself, 
draw conclusions from experience, and lastly, experiment with what you have learned. The New 
York University College of Dentistry (NYUCD) created a special needs clinical rotation into the 
fourth-year dental curriculum that incorporates Kolb’s theory into clinical practice and training.33 
Through this program, seven to nine students are grouped with two or three trained postdoctoral 
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dental faculty members with experience providing care to patients with special needs. Fourth-
year dental students are required to complete the consecutive half-day, four-to six-week rotation 
where they alternate as a student clinician and peer assist. Didactic instruction, assigned articles 
to read and discuss, case presentation scenarios, and a literature search are all requirements to the 
rotation in addition to the clinical experience. A pre-and-post test survey (n=127, 34.9%) was 
used to determine the overall knowledge, attitudes, perceptions, and clinical experience for the 
students that completed the rotation using Likert-scales and 19 levels of agreement statements. 
The results from the students’ experience and post-rotation survey discuss greater confidence to 
provide care to patients with cognitive disabilities and medical complexities.  Following the 
clinical rotation experience, students reported stronger intentions in future practice to provide 
dental care to patients with special needs, greater interest in advanced training for special needs 
patients at a postgraduate level, a decrease in assuming most patients with special needs must be 
referred to a specialty office or hospital compared to treating in general practice.33 Existing 
literature shows few studies investigating methods of improvement for dental students’ 
knowledge and comfort when it comes to providing care to special needs patients.33 The 
argument continues to exist that in order to help reduce provider discomfort and lack of 
willingness towards providing care to special needs patients, there must be an increase in 
opportunities to gain clinical experience.34,35According to Wolff et al, 74.6% of surveyed dental 
students reported during their predoctoral training receiving very little, if any, preparation 
towards providing care for patients with special needs and 60% felt no confidence providing 
treatment.36 According to DeLucia and Davis’ study, a recommendation has been to include 
experiential learning and reflective practices into the curriculum to enhance the level of comfort 
students have towards providing care to the special needs’ population.34 
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Purpose and Specific Aims 
The aim of this research study is to determine if dental and dental hygiene students are 
receiving the appropriate training to feel confident and willing to provide oral health services to 
this population upon graduation. One could argue the need for direction towards an improvement 
in education for oral health professionals and the patients and families of those with hemophilia. 
To capitalize on this, there is a need to integrate DDS and DH students into hemophilia-based 
clinical rotations that consist of providing specific oral health services such as screening, 
counseling, performing dental procedures, and consulting with hematologists. By gaining this 
experience and learning from past research studies, one can hypothesize that students will be less 
fearful and more likely to provide clinical care to this population upon graduation. As discussed 
previously, the majority of patients are capable of receiving dental care in a primary dental 
setting, however, to encourage dental providers to accept these individuals and provide care in a 
timely manner, they must expand their knowledge and exposure of this disorder. If students 
know the appropriate protocols, questions to ask hematologists, and have a baseline number of 













CHAPTER II: EVALUATING STUDENT PREPAREDNESS TOWARDS PROVIDING 




Persons with medical complexities experience unique barriers to receiving oral care. As a 
result, access to care becomes more challenging, patients with special needs fall through the 
cracks, referrals to specialty hospitals become common and overextended, and fewer providers 
are willing to accept an already underserved population. Patients with hemophilia fit into this 
mold, resulting in limited resources to provide these patients with when it comes to managing 
their oral health.  
Background 
Hemophilia is an inherited medical complexity caused by an insufficiency in blood-
clotting proteins, also known as clotting factors, that result in prolonged bleeding after an injury 
or surgery or may result in spontaneous bleeding with no known cause.2 There are two main 
types of Hemophilia, type A and type B, and the diagnosis is based on which clotting factor is 
affected. A deficiency in clotting factor VIII (FVIII) presents as Hemophilia A, the more 
common form of Hemophilia, and accounts for roughly 80 to 85% of all cases.37 A deficiency of 
factor IX (FIX), also known as Hemophilia B, accounts for the remaining 15 to 20% of cases.37 
While the prevalence of hemophilia worldwide is estimated to be much higher in number 
compared to the number of reported cases, it is important to raise awareness and discuss the oral 
implications.7 The complexities of diagnosing mild cases of hemophilia is oftentimes not 
recognized until there has been an associated trauma or surgery resulting in prolonged bleeding.4 
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The World Federation of Hemophilia reported 196,706 cases of hemophilia in 2017.8 However, 
Iorio et al.’s study predicted an estimated 1,125,000 males living with hemophilia worldwide.7 
While males are predominantly affected from this X-chromosome-linked bleeding disorder, 
females may be carriers (one X chromosome contains the mutated gene) or present with disease 
(both X chromosomes contain the mutated gene) and experience similar bleeding tendencies. 
According to the CDC, more than 2,700 women are receiving treatment for their hemophilia 
diagnosis, accounting for roughly 11% of the total hemophilia population.9 
Early diagnosis of hemophilia can play a large role in helping reduce the life expectancy 
disadvantages that individuals with hemophilia experience.7 Arthropathy is one of the potential 
long-term effects of hemophilia, where bleeding into the joints may lead to chronic pain, limited 
function or movement of the affected joint, and therefore that individual's quality of life may be 
affected.38-40 Due to the vascularity of the oral cavity, dental providers may discover undiagnosed 
bleeding tendencies in patients that have not yet been diagnosed following a dental procedure, 
such as a dental extraction.1 Existing research has estimated that 30% of patients with mild 
hemophilia, and 14% of all other hemophilia cases, were not diagnosed with the condition until 
following an episode of severe oral bleeding.41 
While hemophilia constitutes a small proportion of such medical complexities, research 
has shown that few dental providers are comfortable providing dental services to this group of 
individuals and patients have reported difficulties when accessing primary dental care.42,43 
Increasing access to dental care for patients with hemophilia requires increasing awareness of the 
disease and educating dental providers on proper management. Forty percent of general dental 
practitioners that participated in Kalsi’s research project reported not feeling confident to provide 
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dental treatment to patients with bleeding disorders in the general dental setting, while 92% 
showed interest in learning more about proper management of care.23 
Recently, the Commission on Dental Accreditation (CODA) adopted a new definition of 
the term for patients with special needs. CODA includes complex medical problems as a part of 
the special needs category. Therefore, patients with hemophilia may be considered as special 
needs due to the medical complexities that come with the diagnosis. CODA requires both dental 
and dental hygiene students to be competent in providing care to patients with special needs. In 
addition, dental students are also required to be competent in managing patients with special 
needs.32 Previous research shows that dental students have greater confidence levels following a 
special needs clinical rotation, with a primary focus on cognitive disabilities and medical 
complexities.33 In addition, the same students that participated in the clinical rotation reported 
stronger intentions in future practice to provide dental care to patients with special needs, greater 
interest in advanced training for special needs patients at a postgraduate level, a decrease in 
assuming most patients with special needs must be referred to a specialty office or hospital 
compared to treating in general practice.33 The argument continues to exist that in order to help 
reduce provider discomfort and lack of willingness towards providing care to special needs 
patients, there must be an increase in opportunities to gain clinical experience.34,35 By 
incorporating experiential learning and reflective practices into the curriculum, students are 
provided the opportunity to enhance their comfort level towards providing care to the special 
needs population in an educational environment under experienced faculty supervision while 
also increasing patient access to care.34 
Conflicting studies have shown that oral hygiene and the risk for having dental disease 
related to hemophilia are mostly dependent on the geographic location being studied.44 However, 
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regardless of a patient’s current oral health status, it is important to recognize the appropriate 
modifications and treatment modalities that come along with providing oral health services to 
patients with hemophilia. First, students must be knowledgeable about hemophilia and 
understand the risks associated with prolonged bleeding. To help avoid treatment complications, 
dental providers must coordinate care with the patient’s hematologist.45 Less-invasive dental 
procedures may not require therapeutic management or augmentation of coagulation factor 
levels, depending on the expected amount of bleeding. A few of these procedures include dental 
examinations or screenings, oral health counseling and referrals, placing pit and fissure sealants, 
restoring small occlusal caries without local anesthesia, and supragingival scaling or 
polishing.17,18 However, the presence and severity of gingival inflammation may increase 
bleeding even when performing less invasive procedures such as probing. Therefore, an increase 
in the number of dental visits may be necessary. It is noteworthy to understand that having a 
hemophilia diagnosis does not necessarily equate to having excessive gingival bleeding.44 Other 
factors to be considered include fear/or lack of receiving dental care, improper brushing due to a 
fear of bleeding, and poor oral hygiene status.44 
Augmentation of coagulation factor levels may be necessary depending on the 
hemophilia type, severity, and dental treatment needs. Medical interventions that may be 
recommended by a hematologist include antifibrinolytic agents (tranexamic acid), Desmopressin 
(DDAVP), local hemostatic measures (sutures), or coagulation factor replacement therapy.17-19 
Antifibrinolytic agents are administered two days prior to dental treatment and given for 7-10 
days post-operatively.17-20 These types of agents include tranexamic acid in the form of a 
mouthwash or oral tablet.17-20 DDAVP and factor replacement therapy are much more involved 
methods of action when treating bleeding for these patients and are directly correlated to the type 
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of dental treatment needed and severity level of the disease. Preventive dental treatment remains 
essential to help reduce the amount of factor replacement these patients may require prior to a 
dental procedure. In turn, this will reduce the risk of patients developing inhibitors, or antibodies, 
to the factor over time.19,46 Therefore, understanding a patient’s hemophilia needs by obtaining a 
thorough medical history and maintaining a close relationship with their hematologist will guide  
oral health professionals when creating a tailored treatment plan.  
Increasing student awareness, knowledge, and exposure to hemophilia has great potential 
to enhance access to dental care. By first understanding current students’ knowledge, confidence, 
and willingness towards providing oral health services to patients with hemophilia, in addition to 
the training or experiences students have experienced thus far, educational quality improvement 
can occur as a form of reflective practice on the existing curriculum.  
Due to the medically complex needs of individuals with hemophilia, there is much value 
in determining the type of education and training oral health professionals receive to increase 
their knowledge, confidence, and willingness to offer services to patients with hemophilia. The 
purpose of this study was to evaluate the knowledge, confidence, and willingness dental and 
dental hygiene students have towards providing oral health services to patients with hemophilia. 
Another study aim was to learn about the current methods and practices students have engaged in 
during their oral health training as it relates to patients with hemophilia. Third-year dental 
students and second-year dental hygiene students at the University of North Carolina at Chapel 







This research project used a cross-sectional and mixed methods study design using a 
survey and was deemed exempt by the Chapel Hill (UNC) Office of Human Research Ethics. 
(IRB #20-0423). 
Data Collection 
The study consisted of 85 doctor of dental surgery (DDS) students in their third year of 
study and 34 dental hygiene (DH) students in their second year of study at the UNC Adams 
School of Dentistry (ASoD) to account for a total participation of 119 students (n=119). 
Exclusion criteria included DDS students in their first, second, or fourth year of training and DH 
students in their first year of training. This sample was chosen to include students that have 
received the majority of their didactic training while also including a large number of clinical 
experiences.  
Participants were asked a series of 25 questions in a survey format developed through 
Qualtrics®.  Demographic questions asked during the survey included: the program in which the 
student was currently enrolled, gender, age, and any previous work experience in the 
hematology, medical, or the dental profession. Knowledge questions about hemophilia followed 
in a true/false format. A rating scale of 1-10 (1= Not knowledgeable/willing; 10= Absolutely 
knowledgeable)/willing) was used to measure students’ level of knowledge as well as level of 
willingness when providing oral health services (screening, counseling, treating, referring, and 
consulting) to patients with hemophilia. A seven-point Likert-scale was used to measure 
students’ level of confidence towards providing the same oral health services. If a student chose 
strongly disagree, disagree, or somewhat disagree, they were asked to leave a comment based on 
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their rationale. An additional open-ended question was asked for students to comment on what 
they feel is missing in their training to prepare them for treating patients with hemophilia. 
Examples of content were provided. Following the open-ended question, students were asked to 
answer yes or no to the content received during training about hemophilia and oral health 
(didactic knowledge, clinical interactions, and case study scenarios), with the opportunity to type 
in other content following the answer choices. The last question shown to all students was a yes 
or no question to determine how many students have provided dental care to a patient with 
hemophilia. Students were able to answer with a yes, no, or maybe. If no was chosen, the survey 
ended. If yes or maybe was chosen, additional questions were asked for students to report on a 
rating scale the number of patients with hemophilia they have interacted with, their level of 
preparedness and confidence upon interaction with the patient, and whether or not they consulted 
with the patient’s medical provider.  
The Qualtrics® survey was pilot tested by two dental hygiene students, three dental 
students and one graduate dental hygiene student at the UNC ASoD. Subsequent revisions were 
made to increase validity and readability. 
Recruitment and Informed Consent 
An email asking for volunteer survey completion was distributed to the third-year DDS 
and second-year DH students via an anonymous Qualtrics® link in an email format. Students 
were provided information regarding the research design and purpose. Students were informed 
that survey completion was voluntary and that there would be no negative consequences if they 
did not participate or decide to remove themselves from the data collection. Students were 
informed that responses would remain anonymous and stored in a password-protected electronic 
format. Consent was gained prior to beginning the survey.  
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Data Analysis 
The data was exported to a comma-separated values document where univariate and 
bivariate descriptive analyses were performed by a graduate statistician student enrolled in a 
doctoral program at UNC. A between-subject comparison of the content received and baseline 
correctness on hemophilia questions was performed using Cochran-Mantel-Haenszel statistics 
based on table scores of 0-3 (0=no content received, 3=having received content in all three areas) 
and number of questions answered correctly (0=none correct, 3=all questions answered 
correctly) to compare the absolute and relative frequencies between both DDS and DH programs. 
A P-value of <0.05 was considered statistically significant. Additionally, within each group, 
using Pearson correlation coefficients, we estimated the correlation coefficient to measure the 
association between levels of knowledge and confidence, confidence and willingness, and 
knowledge and willingness. We tested whether the correlation coefficient appeared to be 
significantly different from 0. Each of the three scales combined screening, counseling, treating, 
referring, and consulting, totaling 5 questions, into one broad concept, oral health services. For 
knowledge and willingness, data analysis included a range of 5 to 50 based on the 10-point rating 
scale for each question. For confidence, data analysis included a range of 5 to 35 based on the 
seven-point Likert- scale for each question. Open-ended questions have been analyzed using 
qualitative methods and include direct quotes that represent themes and ideas for curriculum 
improvement.  
Results 
A total of 119 surveys were returned, for a response rate of 99%. Seventy one percent 
(N=85) of the respondents were third-year Doctor of Dental Surgery students while the 
remaining 28% (N=34) students were second-year dental hygiene students. Table 1 provides a 
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summary of the participants’ demographic information separated for both DDS and DH groups 
and includes gender, age, previous experiences in medical, dental, and hematology professions, 
reported content received to include didactic knowledge, case-study scenarios, and clinical 
interactions, as well as previous experience providing care to patients with hemophilia.   
A summary of group results is illustrated in Table 2 and shows self-reported knowledge, 
confidence, and willingness to provide oral health services to patients with hemophilia. Both 
groups revealed greater willingness towards screening, counseling, providing dental treatment, 
referring, and consulting with hematologists for patients that present with hemophilia when 
compared to knowledge and confidence.  
Table 3 reveals a comparison between the outcomes of interest between the two programs 
(DDS and DH) based on their self-reported level of knowledge, confidence, and willingness to 
screen, counsel, treat, refer, and consult. There was no statistically significant difference in the 
medians between the two programs regarding their knowledge, confidence, and willingness to 
provide oral health services to patients with hemophilia (p=0.8235, p=0.9953, p=0.0647).  
Students were asked to report on whether they have received didactic knowledge, clinical 
interactions, or case-studies related to hemophilia and oral health. Table 4 depicts the level of 
content both programs self-reported having received at this point in their dental training. There 
was no statistically significant difference in the level of content received between the two groups 
(p=0.8436).  
Table 5 shows the differences in baseline correctness between the DDS and DH group 
when answering the three knowledge questions about hemophilia. There was no statistically 
significant difference in the level of baseline correctness between the two groups when 
answering hemophilia-related knowledge questions.  
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Table 6 illustrates DDS students’ associations between the three scales (knowledge, 
confidence, and willingness) to provide oral health services to patients with hemophilia. There 
was a positive correlation between levels of knowledge and confidence (r=.78), levels of 
confidence and willingness (r=.42), and levels of knowledge and willingness (r=.38) when 
providing oral health services to patients with hemophilia.  
Table 7 represents the DH students’ associations between the three scales (knowledge, 
confidence, and willingness) to provide oral health services to patients with hemophilia. There 
was a positive correlation between levels of knowledge and confidence (r=.55), levels of 
confidence and willingness (r=.30), and levels of knowledge and willingness (r=.52) when 
providing oral health services to patients with hemophilia.  
Students reported common themes in response to the open-ended qualitative survey 
question regarding what is missing in their current training to feel prepared to provide oral health 
services to patients with hemophilia (figure 1). Students requested specific background 
knowledge in the form of clinically relevant information and guidelines, more opportunities for 
clinical interaction and modifications, as well as a discussion and direct application to dentistry.  
Discussion 
Oral health education and preventive services are critical for this subgroup of patients to 
help reduce the risk for more involved dental care. Having to undergo extractions or scaling and 
root planing, for example, increases the chance for bleeding and the need for factor replacement, 
therefore exposing patients at risk of developing inhibitors.15,19,46,47 Patients with hemophilia 
should not be categorized as having significant dental problems; therefore managing dental 
health should be taught to students to help avoid unnecessary and prolonged bleeding.48 
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Prevention and prophylaxis should be encouraged, and to see this accomplished, providers must 
accept these patients into their dental practices.  
Existing literature indicates a gap in access to dental care for individuals with a bleeding 
disorder due to the lack of experienced and willing oral healthcare providers to deliver care to 
this medically complex population.24 Forty-percent of surveyed general dental practitioners 
reported not feeling confident in providing dental treatment to patients with bleeding disorders in 
the general dental setting.23 Knowing this information argues the need to address the gap in 
education to help expand access to care for patients with hemophilia and other bleeding 
disorders. While there have been studies to address the barriers associated with treating patients 
with hemophilia in the dental setting, there are none that evaluate the content or experiences 
students have received to feel prepared for community practice. This study evaluated DDS and 
DH students’ levels of knowledge, confidence, and willingness towards providing oral health 
services to patients that present with hemophilia. A secondary aim was to learn more about the 
types of clinical and educational experiences students have received at that particular time in 
their dental training.  
The first step in identifying the problem for this population is recognizing the common 
barriers that exist towards obtaining dental care which include the inability to locate a provider, 
cost, transportation, and patient fear.25,26 Therefore, there is a need to reflect on the educational 
practices that oral health professionals are, or are not, receiving to manage the dental needs of 
this group.24 Within both groups surveyed, a positive correlation has been associated with levels 
of knowledge, confidence, and willingness to provide oral healthcare services to these 
individuals. Therefore, as knowledge of hemophilia increases, confidence and willingness are 
also positively influenced.  
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Based on the comments and requests made by participants (see Figure 1), students within 
both groups noted a desire to gain greater background knowledge. Statements such as a “concise 
set of guidelines” and even requests for more lectures, resources, “tangible and clinically 
relevant” information in addition to “actual live cases”, “clinical considerations”, “appropriate 
screening tools” and “direct applications to dentistry” through case-studies and patient 
interactions. There is no statistically significant difference in medians between DDS and DH 
participants in how they responded to their level of knowledge to provide oral health services to 
patients with hemophilia and no significant difference in how both groups answered the three 
knowledge questions regarding hemophilia and oral health. DDS students are not more 
knowledgeable than DH students, based on this sample. In addition to this, there is no 
statistically significant difference in the content they have reported receiving around hemophilia 
and oral health. DDS students did not report receiving more content in the form of didactic 
knowledge, clinical interactions, and case-student scenarios when compared to DH students, 
despite the overall differences in career and patient responsibility between the two future 
providers. Dentists undergo four years of training when compared to two years for dental 
hygienists, meaning there are two additional years to receive content and exposure to more 
medically complex patients that require more critical thinking prior to their dental encounter, 
such as hemophilia. However, based on the responses in this survey, there was no difference in 
the training received from DDS and DH students.  
While it has been proven that students’ application of knowledge and perceived 
preparedness towards clinical situations is positively correlated to problem-based learning in 
dental education, one can argue that by integrating problem-based or case-based learning 
strategies into the student curriculum with a focus on hemophilia and bleeding disorders raises 
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awareness of the disorder and students have the opportunity to think critically about patient 
management.49 One approach towards this integration can be modeled by the Watters et al. 
study, which incorporated experiential learning techniques into clinical special care dentistry to 
enhance self-efficacy towards managing patients with special needs.33 Through this previously 
researched clinical rotation program, students performed relevant literature searches as they 
pertained to specific medical conditions or disabilities and used didactic instruction time to 
discuss in a small focus group prior to entering the clinical session.33 By taking this educational 
approach, students are given the opportunity to practice evidence-based dentistry, discuss oral 
implications related to hemophilia, and learn under faculty supervision and mentorship. 
Based on participant responses, confidence levels are positively correlated with self-
reported knowledge and willingness to provide oral health services to patients with hemophilia. 
Participants were asked to report specifically the types of content received regarding hemophilia 
training. Clinical interactions are significantly less reported collectively by both groups (see 
Table 1). Studies have shown that incorporating experiential learning opportunities into student 
training enhances the level of comfort students may have towards providing care to the special 
needs population. The argument remains that students must be provided more significant clinical 
opportunities to enhance their level of confidence to provide dental care to these patients 
following graduation and licensure.34 
Recognizing the positive correlation associated with students’ willingness, there is a 
strong need to help improve their knowledge and confidence through hands-on experiences. It 
has been discussed in previous research as part of a pre intervention-post intervention study, 
students that received a first-hand learning experience through laboratory instruction showed an 
enhancement in didactic instruction, greater confidence levels, and felt better prepared to engage 
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in the exercise.50 Providing students with direct application and exposure through experiential 
learning can enhance knowledge and confidence levels, thereby increasing willingness to provide 
care outside of the educational environment and in community practice upon graduation. While 
92% of surveyed participants in this study reported no clinical experiences of providing dental 
care for a patient with hemophilia, further investigation is needed to explore ways of including 
this population as part of the curriculum. Due to the relatively low prevalence of hemophilia (1 
in 5000 males affected), creating specific hemophilia clinical experiences for all DDS and DH 
students presents a challenge. Faculty must be creative with incorporating active learning into 
their educational practices to help students retain the information.51 While students undergoing 
training are often highly motivated and eager to learn given the climate and resources readily 
available, advocating to include further training on hemophilia in the student curriculum ensures 
that the content is introduced and students are given opportunities to learn how to safely manage 
patients with greater bleeding tendencies. Knowing that only 28% of HTCs report having a 
dentist on staff, the need for community dentists to provide oral health services to this population 
rises.22 By expanding hands-on opportunities and exposure to this population, students will gain 
confidence through direct observation, therefore, transition into expanding their clinical practice 
to this medically compromised subgroup.  
 Limitations were identified in this survey research study. The third year DDS students 
were recruited rather than fourth-year DDS students to help enhance response rates. Fourth-year 
DDS students at the time of survey dissemination were involved in external rotations, potentially 
limiting their access to email. Third-year DDS students have less clinical experiences when 
compared to the fourth-year DDS students, therefore, could play an impactful role in how they 
answered the survey questions. The survey was disseminated during the early months of the 
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COVID-19 shutdown, therefore, it could have played a role in how students answered, 
depending on their psychological response to the climate. Further studies should identify 
students further along in their training and could include advanced dental education students and 
residents. Further, additional research could evaluate student perceptions and 
behaviors following a clinical interaction with a patient that has hemophilia to understand better 
the impact a clinical encounter has on a student after providing an oral health service(s) to a 
patient with hemophilia or other bleeding disorder.  
This research study is one part of a long-term goal to create a sustainable oral health 
partnership between medical and dental providers affiliated with UNC for patients with bleeding 
disorders. A multidisciplinary team of healthcare providers continue to collaborate to optimize 
an electronic medical record system, expand patient access, and develop clinical learning 
experiences.  
Conclusions 
This medically complex population experiences significant barriers to obtaining dental 
care related to lack of provider confidence. Therefore, to increase provider confidence, it begins 
with educating at the student level. Among those surveyed, a large percentage of DDS and DH 
participants have received didactic training on hemophilia; however clinical application of 
knowledge through case-study scenarios and patient interactions was less reported as a part of 
their training. As the literature supports that as the knowledge of hemophilia increases, provider 
confidence and willingness is also positively influenced. Students indicated a desire to learn 
more and gain a foundation in background knowledge, clinical interactions, and case-studies 






Table 1: Demographic information of all DDS and DH survey participants  
          N, %        N, % 
    DDS DH 
 Gender 
 Male  41, 48%  1, 3% 
 Female  44, 52%  33, 97% 
 Age Groups (years) 
 18-24  15, 18%  23, 68% 
 25+  70, 82%  11, 32% 
 Previous Experience (answered yes) 
 Dental  60, 71%  16, 47% 
 Medical  16, 19%  5, 15% 
 Hematology  6, 7%  0, 0% 
 Content Received (answered yes) 
 Didactic knowledge 
 69, 82%  28, 82% 
 Case-study scenarios  20, 24%  10, 29% 
 Clinical interactions 
 5, 6%  1, 3% 
 Provided dental care for a patient with   
 hemophilia 
 Yes 
 1, 1%  1, 3% 
 No  79, 94%  30, 88% 
 Maybe  4, 5%  3, 9% 
 
*A frequency of 1 of the total DDS participation (N=85) missing for hematology, didactic 
knowledge, and provided dental care categories. 
*A frequency of 2 of the total DDS participation (N=85) missing for clinical interactions and 




Table 2: Summary stats on confidence, knowledge, and willingness scales by group (UNC 
DDS and dental hygiene students) to provide oral health services to patients with hemophilia 
Program Variable N Mean SD   
DDS 
Confidence 85 23.34 5.8  
Willingness 82 39.63 9.53  
Knowledge 84 25.57 9.84  
DH 
Confidence 34 23.26 6.63   
Willingness 34 42.35 10.28  
Knowledge 34 24.85 11.84  
+Oral health services include: screening, counseling, providing dental treatment, referring, and consulting 
with a hematologist. 
Table 3: UNC DDS and dental hygiene students' self-reported levels of knowledge, 
confidence, and willingness to provide oral health services (screen, counsel, treat, refer, 
consult) to patients with hemophilia  
    
Total 
Number Median (Q1-Q3) P value     
Knowledge         
DDS  84  25.5 (19-33)  
P= 0.8235 
  
DH  34  27.5 (12-35)    
          
Confidence      
 
  
DDS  85  24 (20-28)  
P= 0.9953 
  
DH  34  24 (20-28)    
          
Willingness         
DDS  82  42 (32-48)  
P= 0.0647 
  
DH  34  46.5 (38-50)    
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+Students were asked to report “yes” or “no” to receiving didactic knowledge, clinical 
interactions, and case-studies related to hemophilia and oral health. Content was then categorized 
into a scale of 0-3 for statistical analysis purposes (0=no content received, 3=content received in 
all areas).  
 
Table 5: Differences in baseline correctness between the two programs (UNC DDS and dental 
hygiene) when answering the three knowledge questions about hemophilia 
Program  Number of questions answered correctly (n=, %)+         
  0 1 2 3 Total        P Value     





      
  
   
Dental Hygiene 2 (6%) 7 (21%) 13 (38%) 12 (35%) 34 
  
   
      
  
   
+Students were given three statements at the beginning of the survey. Students were asked to 
answer each statement as true, false, or had the option to choose unsure. The questions were 
asked to help gather a baseline of what knowledge students currently have towards hemophilia 
and oral health. Students that answered “unsure” were categorized as answering the question 
incorrectly for data analysis.  
1. Hemophilia is a rare disease that is equally common in both males and females. 
2. There are two main types of hemophilia, type A and type B, and the level of severity can 
determine which measures need to be taken before performing certain dental procedures. 
3. Consulting the patient’s hematologist is not recommended before proceeding with routine 
dental procedures. 
 
Table 4: Difference in the self-reported level of content received between the two programs 
(UNC DDS and dental hygiene) 
Program  
How much content have you received during training about hemophilia 
and oral health? (n=, %)+ 
  0 1 2 3 Total    P Value 
DDS  14 (17%) 50 (59%) 16 (19%) 4 (5%) 84   
P= 0.8436 
      
 
Dental Hygiene 3 (9%) 24 (70%) 6 (18%) 1 (3%) 34 
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Table 6: DDS students’ associations between the three scales (knowledge, confidence, and 
willingness) to provide oral health services to patients with hemophilia 
 
Association between confidence scale and knowledge scale        
Variable N Mean SD r Value       
Confidence  85 23.34 5.8 
.78 
      
Knowledge 84 25.57 9.84       
           
Association between confidence scale and willingness scale        
Variable N Mean SD r Value       
Confidence  85 23.34 5.8 
.42 
      
Willingness 82 39.63 9.53       
           
Association between knowledge scale and willingness scale        
Variable N Mean SD r Value       
Knowledge 84 25.57 9.84 
.38 
      
Willingness 82 39.63 9.53       
+Oral health services include: screening, counseling, providing dental treatment, referring, and 









Table 7: UNC Dental hygiene students’ associations between the three scales (knowledge, 
confidence, and willingness) to provide oral health services to patients with hemophilia 
 
Association between confidence scale and knowledge scale        
Variable N Mean SD r Value       
Confidence  34 23.26 6.63 
.55 
      
Knowledge 34 24.85 11.84       
           
Association between confidence scale and willingness scale        
Variable N Mean SD r Value       
Confidence  34 23.26 6.63 
.30 
      
Willingness 34 42.35 10.28       
           
Association between knowledge scale and willingness scale        
Variable N Mean SD r Value       
Knowledge 34 24.85 11.84 
.52 
      
Willingness 34 42.35 10.28       
+Oral health services include: screening, counseling, providing dental treatment, referring, and 















Figure 1: Common themes that students report as missing in their training to feel prepared to 


















Figure 2: Self-reported levels of knowledge, confidence, and willingness to provide oral health 
services to patients with hemophilia for DDS (n=82) and DH (n=34) participants. Wilcoxon 











P-value=0.8235 P-value=0.9953 P-value=0.0647 
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Figure 3: Content received (didactic knowledge clinical interactions, case-study scenarios) 
during training about hemophilia and oral health for DDS (n=84) and DH (n=34) participants. 











Figure 4: Differences in baseline correctness between DDS (n=85) and DH (n=34) when 




















Figure 5.1: DDS students’ associations between knowledge and confidence to provide oral 



































Figure 5.2: DDS students’ associations between knowledge and willingness to provide oral 









































Figure 5.3: DDS students’ associations between willingness and confidence to provide oral 
































Figure 6.1: DH students’ associations between knowledge and confidence to provide oral health 


































Figure 6.2: DH students’ associations between knowledge and willingness to provide oral health 






























Figure 6.3: DH students’ associations between willingness and confidence to provide oral health 
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